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PN 64.2702/7
26 September 1974

MEMORANDUM FOR THE RECORD

SUBJECT : Joint US-USSR Proposals for Cooperation in
Science and Technology: Water Resources
Cooperative Area

1. We have reexamined the Joint US-USSR Proposals I\
for Cooperation in Science and Technology: Water Rescurces ;}@
Cooperative Area. Our overall opinion of the bilateral
agreement is the same as stated in November 1972. )
We feel the agreement has been and will continue to be o
beneficial to both countries and that no loss of US strategic ™
technology will occur,

e
LG

2. MWe do not beljeve that any significant new knowledge
has been produced thus far, Most of the activity that
has taken place thus far has been the exchange of technical
information, bibliographic materials, and planning of future
exchanges of scientific delegations.

3. We have seen no intelligence reporting that indicated
a different Soviet attitude than that reflected in the official
reports of the Project Working Group. Virtually all of our
information on Soviet water resources comes from unclassified
Soviet periodicals, newspaper accounts, and radio broadcasts.
These sources indicate a strong desire on the part of the
Soviets to continue to cooperate and are optimistic on the
benefits to the USSR,

4, The Soviets are undertaking cooperative agreements
in the water resources area with countries in addition to
the US. Most notable are their agreements with Great Britain
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and France. The USSR and Great Britain signed a five-year
agreement on cooperation in the field of environmental
protection on May 21, 1974, Areas included are the protection
of waters from pollution and comprehensive utilization

of water resources., The hydrological agreement with France
includes topics such as irrigation, hydrometeorology, and

the use of computers to forecast spring fioods. Iran also

has agreed to expand cooperation with the Soviets beyond

the current joint project on the Araks river which borders

the two countries.

5. We believe the agreement will be beneficial to
the US even though the US is probably ahead of the Soviets
in the majority of the areas in the agreement. The US Working
Group on Planning, Utilization, and Management of Water
Resources, which visited the Soviet Union in May 1974,
was impressed with the magnitude of the Soviet water
resources development program. Areas where the US should
benefit the most appear to be cold weather construction,
the use of polymer fiims, explosives excavation, and
groundwater research. The Soviets have more experience
than the US in working with concrete that is pre-cast
rather than cast-in-place, but concrete work and quality
control is below that of the US. The US should benefit
from the extensive Soviet work in drainage especially
as it affects salinity of the soils. Another benefit
will accrue to the US if the Soviets increase purchases
of such items as irrigation equipment and arrange to
use US consultants to advise on water resource problems,
The only disadvantace to the US could tlie in the field
of computer assistance in water resource management and
control if the Soviets then utilize the automated techniques
in more strategic areas.

6. Several additional areas exist that might make
the agreement of greater benefit to the US. In the area
of explosives excavation, a visit to the Amu-Bukhara
Canal or the Nurek dam site, both in Soviet Central Asia,
would be of value, Extensive Soviet work on salinity
problems has not been explored sufficiently at this point,
Attempts to learn more about Soviet drainage technology
are recommended.
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7. Soviet benefits will come from the acquistion
- of US hardware and technological capability. The Soviets
.- are seeking an automated total water resource program
similar to that in the US, including the use of computers
and matnematical models in the planning, design, and
implementation of the programs. The Soviets alsa hope
to gain information on large river basin diversion,
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or
TR SECOTD US-UZSR CCORDINATORS MEETING OF PROJICT IIT 2,
MIETHEODS ATID MDANTS OF AUTOUATIC AMND RENMOTE CONTROL I IRRIGATICH
SYSTE:S" ' _
Fiunze, Eirghisz C7R, USSR 24 Beptember, 19'74/

I

In accordance with the US-USSR Agrecomont on Cooperation ix
the Field of Scilenco gond Technolozy, mpigmed liay 24, 1972 ond tho
Results of Discussicns of theo first recting of tho US-USSR Joing
Vorking Groun c¢u Sclentific end Techunicol Cooperatica in The ficld

of Vater Resources sgigned Sepbember 39, 1972, the gecond moeuvlinty of
navbd htovets

US-US5R coordinators waz held in Frunza on Bepbombor 24, 1974 ca
Project III 2, *“llethods and leong of Automatlon eund Remote Conbrol
in Irrigotion systenste ' A
Projeot cooxdinetors, who headed tbo U2=U25R Pavcies
Tae US Partys L.Sulldvex
. Asaiotont Comlsoloner—
Bureau of Reclauaticn

The ULSR P@r?yv
0.B11lik .
Director of thz All~Unlon Eciontific DNogasare h
Ingtitute of Iabtogrojied Autonatlon of
Reclonation Systens

The list of particiypants io stbached (Lppendix 11M).

The followirng itens woro uvnder aiscussions

1Q'Goordinqulom of erporipental projécta for joint rocecareh

2. Consildera¥icn and approvel of the DeteiXlProsrom of
Voxks to be carried out during the second stege of coopo=-
ratlon for the poriod of 1975 end 1976

II
1. A0 a rosult of oxchango'of opiniong, the sideosg Zefined tho

gonoral progran of worlk for the period of cooperatiom (App«II)
Agreenont was reachod on coloction of tho experimental projoct

for Joint rosocsihiat in USSR-A Main Canal of tho Rivor Chu
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Baogin ( Kirghiz 63R) in U3A-a Hain Cansl of the Sacranento River
Basin (Califoinia). e
In wocordance wilia tho agreenent, reached at the coordinaticrat
reeting in U3A Juae 1974 thoe USSR sido hes prepared technolog ical -
charectoristics oad recuircrmont to bs et by aatonated control
pyston of ths selecied cxperinental project in the USSR, and
commendod them to tho US side. The U3 side wiil presout maalogous
docunonts for cxporimental project im USA to the USSR coordinator
before the end of tha yoar of 1974.
They developed and adopted & Tully detailed progroem of worl ol
the 8ccond phase of cooperatica for 1975~1976 {Lppendiz %)
2. In accordgace wil’s the coordinated progren of work of the soccnd
phase the coordinctors Lound it e.ppropfiate to coryy out a ratuol
~exchange of svocinolists dwring tho fourth quartor of 1975 for tm-
fual diocugsicn of reculia of resocarch on experdcontal instella-
tions relatinzz to pointa 1201 0of T2 pProgrile
3» e Americon Croup Les boen gequainted with ths works of sene
water econory organiszations of US3R and visited the f011011r~
orgeninatioass: :
~£11-Union Administrabion of water projects desing VIO "Sojuzvodpro=
“Joot", HoscoTe -
«Middle Lsien Regearch Imstitute of Irmgation, Tashient
~Uzbek S5R water proj ectoe
~Xirghiz SSR water projectse
~Scicentific Center—All-Union Sclentific Research Institute of Intez—
rated tutonation of Irrigaticn Systems, ¥Frunzee.
4. The Project Coordinators end the participents of this Joint
meeting state with satinfection that the talka vure kald in
en atmosphers of trricndship end mutual understanding gnd centri-
buted further aevelopmont and extension of Cooperation in the
"tield of Automation snd Remoto Control of Vater Recource Systers.

The prcsoent record is signed on Beptember 24, 1974 in two copieas,
Russion ond Eaglish, both copies being equally valdd

Kr. 0.%.BILIX P Hr. B.SULLIVAT
FROJECT CCORDINATOR PROJECT COORDIIATOR
THE SOVIET DT THE US PARTY
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Appendix M 1,
List of Participantyg at Second Coordinator Meeting of Ul-
USSR Sides on Project ITITI "llethods and Means of Automation and

Remote Control in Vater Resources Systema",

d US PARTY

E;FP. SULLIVAN,US Project Coordinator, Assistant
Commissioner~Resource NManagenent,Bureau of
Reclamation

CHARLES A, CALHOUY, Tean Leader VWater Systems Automation
~ Devision of Vater Opetration and lMaintenance

Bureau of Reclamation Engineering and Research Center.

Profescor P,I, FISCHBACH ‘

University of Ilebraska

LEOWARD J,5RIE
Agricultural Research Service US Department of Agriculture

Vater Conservation Laboratory

VLADIMIR B,GRIITIOFT

Interpreter,State Department,

USSR PARTY

0.A. BILIK,Project Coordinator Director,All-Union Scientific
Research Institute of Integrated Automation of Reclemation
Systems(VITIIKA lielioracii)

V.4, BESSARABOV~Deputy Director,VNIIKA lMelioracii,

D,ASUTUIIBAEY,Deputy Director,VIIIIVA lelioracii

E.EJJIAKOVSKY , Departrment Chief,Institute of Auvtomatice ,Kirghiz S3R

Acadeny of Science

VIACHESLAV T, KURORCHITO,Chief of Technical Cybernctiicso
Laboratory, Institute of Automatics,Kirghiz S0R Acadeny of

Science,

DIOTRY D,KOZIOV,Chief Specialist of Automatic and Power Supplr
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Department,V/0 "Cojuzvodproject',
SVETLANA F.XKORBUT,sccretary,Soviet slde cf the Joinrt Water Resourcec

- . o ' .- . a1 i - - -
Vorking Group,USSR Ilinictry Ior Reclamntion and Water llancpement
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ing of Joirt Project Group,

June 1974
STATF, OF PROGRESS IN THE USSR TO DATE ON THE PROJECT e le /é&“ﬁwl e

: /r/&l |

! METHODS AND MEANS OF AUTOMATION AND REMOTE CONTROL |
OF IRRIGATION SYSTEMS” |
| i

s

PN

3

T@e iﬁvéstigagién iﬁﬁo ghé méthods and méags of automation and _
remote control in fhé USSR has beeh'cogdﬁcted mainly within the é
framnework of the prégram "To Develop Methods and Technical Means

of Complex’Automaﬁi;n of Waﬁer Divéréién; Regulation, and Recording
for the Main Structﬁrés éf Irrigation Systems, thus Increasing

the Productivity of Labor During Water Distribution and Application."”

The project has been divided Into five independent barts:

1. Develop the technological basis for complex automation of
frrigation systems accordiﬁg to irrigation zones and types of -
Irrigation systems.

T : .
. N ™ {

‘Develop and introduce methods and means of automating head-
works supply of water to irrigation systems aand- gravity-flow &7

of—oer pumped diversions.

3. Develop methods and means of complex automation of inter-
farm open and closed irrigation networks and conduct tests on them

In irrigation systems in various zones of the country.

4, Develop methods and neans of automating on-the-farm cpen

and closed irrigation networks in various zones.

Approved For Release 2002/03/28 : CIA-RDP79-00798A000600100024-8
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5. Deyelop and test means of controlling vertical drainage

. !
- 8yS CC’.T’O.S . \

The following organizations have taken part in the work on these
- projects: The Ministries of Reclamaﬁion and Water Management, of

Instrumentation Manufacturing, of the Means of Automation and Control

Systems and the Academy of Sciences of the USSR and Union Republics.

The state of development of the above listed parts can be briefly

characterized in the following manner:

" Part I, " ‘Develop Technological Basis for Complex

‘Adtomation of Irrigation Svstems According

"to Irrigation Zones and Tyrves of Irrigation

"sttems '

As the tesult of work og Part I, 'Basic Proposals for Automation of
Typical Technological Processes in Reclamation and Water Management"
has been completed. In these propOSalé the typical technological
processes have been identified; the problems, degree, and stages

of automation have been develdpéd; and the features and the extent

of their automation and the form of control of automated water-
reclamation systems have been determined. At.the present time,” a
new revised edition of the prbposals is being prépared;

Using the probability approach, a method has been developed for com-
puting the amplification factor and the lag time of automatic direct-

Approved For Release 2002/03/28 :2CIA-RDP79-00798A000600100021-8
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and indirect-operating water-level controls. The program for com-

~

puting these parameters on electrical computers has béen ccmpiled
|

and refinédL

R

)

As a result of the study of technological basis for canals in the
valley-plain zone, recommendations had been made for the technological

operation of automated water diversion of hydrocomplexes.

A specified volume of research was conducted on the problems of

) ﬂo\'
creating and introducing the principles'g% structuring automated

-

irrigation systems with cascade regulation of water discharges. At
+}}C,DY.(’+ICC(\ Qn&l\ quc'lt’llc'a\ b;::SGS

the present time, the basis—o£~xheexy~3§é~p;aseiee of such systems

have been developed. An analysis of the test data shows that the

introduction of cascade regulation makes it possible to obtain the °

essential economice advantage in irrigated farming, because of the

reduction of unevenness in the water-conveyance graph within a system.

14 :"‘
The work on the investigation of the technological schemes of automated
irrigation sediment traps has been completed resulting in three

original designs of automatic devices to control flushing sluices

by using hydraulic and electric energy. ‘ t -
In the irrigation canals of the mountain-foothill zone, a system has .

been developed for automatic water-level control with external cross

—couplihgs. The system has been installed with hydraulically operated

Approved For Release 2002/03/283 CIA-RDP79-00798A00060010002%-8
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proposals for designing these systems have been devéloped'and

experimental investigatioAs of a tés£ éystem'are bciﬁg conducted.
- . ’ . )

Worlk on Elaésification of water reclamation systems aqd their com—

ponpnts, such as their control features and the parameters of

control and regulatlon; is in the final stages. As a result of

this work there will be a dlfferent type of catalog of technical

features and technological parameters of control, measurement and

regulation.

‘Part IT Develop and Introduce Methods and Means of

"Automating Head-works Sunplv of Water to
Py QﬁG/

Irrlgatlon Svstems amd Gravitv-flow ef—our Pumped

" ‘Diversions

Iﬁvestigations on this part were conducted for the purpos€ of creat-
ing the methods and means of measuring water level and discharge at
headwofks diversion structures, the methods‘and means of regulating
the productivity of pumping units, control systems for pumplng
plants, and information-measurement systems for forecasting river

diversion
runoff in systems when im unregulated water dewelepment, and control

| /957//77"

cent-crs for electric drives at headworks GTS /. - .

From measuring water level in reservoirs and dam piezometric wells,

an acoustic digital level meter was developed and calibrated for

Approved For Release 2002/03/28 :[bIA-RDP79-00798A00060.0100021-8
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measurements of 1/10 and 1/64 meter.m/gystem of centrallzed control
has been built based on this 1evel'metér; the test units of which
are in operation on a number of projects. At the present time an

acoustic level sensor and a system of centralized control of water

jevels have been given over to industry for mass production.

At a number of features a controlled electric drive is being operated
in a "thyristor converter-dc motor" scheme recommended for use in
field pumping plants with a unit capacity up to 165 kw. Also, a .
. . . . . rect: ‘ICIGV',.-
. controlled electric drive is being operated in a scheme of coan-

wexters with asynchronous-valve cascades recommended for use in

pumping plants with a unit capacity of 160 to 800 kw.

Investigations have been conducted on creating an automatic information-
measurement systems for operational forecasting of runoff. The
theoretical and experimental development is proceeding on the structure
and operating conditions of such systems for éollé;ting information

’

on all parameters necessary for this purpose.

Investigations have been conducted on a microwave radio path in
mountain-foothill and mountainous conditions, and recommendations
have been made concerning the organization of radio remote control

conmunication channels using typical microwave radio stations.

Aq hydrological model has been soem developed which is based on
multiple regressive linear equations by means of introducing a linecuarity

in thepprevEd FbriRelbi€e SH05/28 : CIA-RDP79-00798A000600100021-8
.
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T—

Accoroing to the technical réqﬂireménts for an enclosed automatic
electric drive, control points have been developed for gates with
screw hoists. At the present tlme these are in Serles productlon.
Compilatioo of a catalog of the means of the control, measurement
and regolatioo rocommeodod‘for uoe in automation pfojects for head-

works structurcs is being completed.

- Part IIT "Develop Methods and Neans of Complex

’ Automation of Inter farm Opcn and Closed

- 'Irrigation?btworks and Conduct Tests on

" 'Them in Irrigation Systems, in Various

"'Zones of the Country

Development and research hao boeo conducted‘on the design of.in—
channel water;mCasuring structures for open mnetworks, for free-~flow
pipelines, and for various designs of closed turnouts. Te%ts_have
substantiated the design of slope measuring instroments made from
double membrane-divided boxes, off-side level—gagiﬁg stilling well
with dampling, and electromaénetic discharge meters for complex
operating conditions in pumping plants. Working de31gns have been
drown up on the basis of the investlgatlons conducted earlier for

a double-component discharge meter in open regulated channels and

devices for'mea3uring flow velocity in open channels based on an

induction method.

Approved For Release 2002/03/286 : CIA-RDP79-00798A000600100021-8
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A mathematical model has been developed for a localized system
. ;
of automatlc water—level'(discharge) control in channgls, and pre—

liminary xecommendatlons have bcen made for selectlng;the parameters

of the means for local automated hydraulnc equipment.

Laboratory and field Jnvestlwatlcns have been conducted on hydraulically

operated devices for water level and discharge regulation.

Investlgatlons have been conducted on the use of stands for modeling
the means of, local electrlc autonatlon equipment for regulating

water level and discharge, on the basis of which engineering

methods for designing these autoratic controls have been developed.gk\

The development and testing of control points for enclosed electric
drives for slavg mechanisms in hydraulic structures (gate; with screw
hoists) have been completed. As a result of satisfactory testing of
‘the operating efficiency of the control points as a whole anditheir
individual components of establishing the reliability of the dere
activated by signals from remote sensors or devices, and of the
effectiveness of protecting these control points under various

operating conditions, these control points have been recommended for

series production.

Experimental investigations were conducted on the devices which

make it possible to use transmission lines as communication channels.

Approved For Release 2002/03/28 : TIA-RDP79-00798A000600100021-8
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Based on a study of the static and dynamic characteristics of
Ce : ;
irrlgatnon systcms, recommendations have been made for methods of

centralized dispatching control and regulation of water distribution.

The develOpmeet aed ineredeeeien ef ﬁhé meaes of for setting up dis-
patching points in irrigaﬁien eystems have been completed. These
include the following apparates: Control boards, graphic control
charts, dispatcher poats, digltal prlntlng elements, information
recelving elements, contrel system elements, elements for 31gnali1ng
deviation of a parameter from nermal water level and discharge
seesore with "shaft-code™ converters (single-pass and ﬁultlple-

pass).
The results of production testing is positive.

‘Part "IV, Develop Methods and Means of Automating on-the-

Farm Open and Closed Irrigation Networks in

Various Zones :

Specifications have been developed for the means of regulating and

-

recording water discharges in on-the-farm networks.

Production testing has been conducted on water measuring devices

for drain pipes in the wells of vertical and horizontal drains. A

‘number of automatic devices have been developed for sprinkling machines,

Approved For Release 2002/03/28 :&IA-RDP79-00798A0006001000218
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such as@\head limiters, head regulators, and hydraulic drive deyices.

A complex of informatioﬁ elémést; havé beeh'cﬁmpletédﬂfor centralized
data collectioﬁ frgm augomafed'sysﬁemé §f Wafer'appliqatién, includ-
ing moisture sensors, séliniﬁ? métérg; and thermometers. Experimental-
.structural develépmeﬁt 6f informatio;;measﬁrement systems for

data collecﬁion on éoil moiéﬁufc haé béeﬁ'cgmpléted; The system

uses radio commuﬁicaéi&n éhanﬁels and has 40 control points at each

. of which 5 moistﬁre seﬁéors aré installed.

‘Part V. ‘Develop and Test Means ¢f Controlling Vertical

”~

¢

" Drainage Systems

Investigations on this part havé been conducted_for the purpose for
creating a technical basis for automqtic control of vertical drain
systems, development of systems for smoothing start-up and regulating
the capacity of pumping units, production testing of developed
controlypoints for the units, and development and selection of

remote control systems for regulating vertical drain wells.

At the present time vertical drain systems are being classified as
to .control features; basic speéificatioﬁs for c;nﬁrol systéms
have been formulated, a physical-mathematical ﬁodel of a vertical
drain system necessary for developing algorithms for control of’

these features is being deveiOped.

9
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Cont rol poian made from solid-state elements ave o egp 100q%¥§d

which magg it possible to assure a smooth starg&p of wertical drain

R
units. The pxoduction testing is now being conductcd

¢
!

A qpecialized'induction—type discharge meter has been developed for
pumpod vertical drain wells. Field testing of this meter is being

conducted on a test—productlon project.

/s/ Bilik
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